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Abstract 
The purpose of this study was to determine matriculation students’ conceptual knowledge of mathematics and its relationship to 
their mathematics achievement. This study involved 250 students from a matriculation college in northern Malaysia. The 
instrument used was a conceptual knowledge test of sequences and series. Data were analyzed by descriptive and inferential 
statistics using mean, standard deviation, t-test, and correlation. The findings revealed that conceptual knowledge of accounting 
students was low when compared to that of physical and life science students. The results of the t-test indicated that there was a 
significant mean score difference in conceptual knowledge between science and accounting students. Science students had a 
significantly higher mean score than accounting students did. In addition, a relationship was found to exist between conceptual 
knowledge and achievement in mathematics. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
      As stated in the KBSM (Malaysian Integrated Secondary School Curriculum) syllabus, mathematics curriculum 
should provide students the opportunity to make a connection between conceptual and procedural knowledge 
(Ministry of Education, 2001). National Council of Teachers of Mathematics (1989) stresses the need for students to 
view mathematics from a broad perspective that includes the relationship between the various branches. The 
curriculum must be balanced between conceptual knowledge and skills development. Students should be able to use 
mathematics in their daily life outside school. At the matriculation level, mathematics is a core subject taken by 
students majoring in accounting, physical science, and life science. However, the examination results of the first 
semester are still extremely low and unsatisfactory. Students must possess a good mastery of mathematics at the 
matriculation level, as it is used extensively in the fields of science, technology, accounting, and economics at the 
university level. To realize this goal, the focus of the mathematics curriculum should be a balance between 
understanding concepts and mastering skills (Idris, 2005). Students develop mathematical concepts and skills 
through knowledge and experience while learning mathematics (Abd Rahman, 2006). Mathematics consists of a 
range of ideas that connect with each other and is not a collection of isolated facts and algorithms. Knowing 
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mathematics includes an understanding of certain concepts and procedures as well as the process of carrying out 
specific actions and operations. Mathematics involves learning about numbers and operations, shape and space, and 
function and relationship, and using them in various activities such as counting, measuring, comparing, evaluating, 
decision making, problem solving, explaining, representing, and identifying and developing models (Nik Pa, 2003). 
          A number of students feel comfortable with the traditional method of teaching mathematics, that is, the lecture 
method. They prefer listening to instruction delivered by teachers and hope to memorize lecture notes available to 
them. The Malaysian mathematics curriculum highly stressed the active involvement of students in teaching and 
learning, but students’ needs and expectations of parents and school administrators to achieve excellence in 
examinations caused teachers to prefer the traditional approach of teaching, as long as the content of teaching could 
be delivered quickly and to the maximum (Lilia et al., 2002). Ibrahim Noor (2003) found that teachers who lack 
experience have a low level of conceptual knowledge, while experienced teachers tend to diversify learning 
activities to enhance students’ conceptual knowledge. Inexperienced teachers consider a good mathematics teacher 
to be one who can demonstrate procedural skills in solving problems. Zaini (2005) conducted a study to investigate 
conceptual knowledge on the topic of fractions among trainee teachers in colleges. The results showed that the level 
of conceptual knowledge among trainee teachers is moderate. Conceptual knowledge among female trainee teachers 
is higher than that among male teachers. She also found that trainee teachers are too dependent on the algorithm, 
memorization of formulas, and rules and could not provide a reason based on conceptual knowledge. A study by 
Abd Rahman (2006) reveals that the students’ conceptual knowledge of algebra is extremely low. A study 
conducted by Carlson (1998), on the development of the concept of a function among outstanding undergraduate 
students at a university, found that even excellent students could not fully understand the concepts taught, and when 
presented with non-routine problems, they could not apply the knowledge they had learned to solve the problem. 
Chappell and Killpatrick (2003) state that teaching based on concept has a better effect in improving the 
understanding of students without sacrificing procedural skills. 
2. Purpose and Objectives of the Study 
The purpose of this study is to determine the conceptual knowledge of matriculation students and its relationship 
with mathematics achievement. Specifically, this study is undertaken to (a) identify whether there are differences in 
conceptual knowledge of matriculation students according to course of study and (b) identify whether there is a 
relationship between conceptual knowledge and mathematics achievement of students. 
 
3. Methodology 
The sample of this study was selected by using random cluster sampling. A total of 250 students, 92 males and 158 
females, participated in this study. The students were from three courses of study: 60 from physical science, 60 from 
life science, and 130 from accounting. The researchers use a medium effect size of 0.5 (Cohen, 1988). The 
instrument used in this study was the Conceptual Knowledge Test of Sequences and Series. There are 15 items in 
the subjective test, which includes subtopics of arithmetic series, geometric series, binomial expansion, and 
mathematical induction. The instrument was validated by two expert teachers and one lecturer from the Department 
of Mathematics. The reliability of the instrument was conducted by using Cronbach’s Alpha reliability procedure. 
An alpha value of 0.85 was obtained. For the Mathematics Achievement Test instrument, it was based on the final 
semester examination, which was coordinated by the Matriculation Department, Ministry of Education. 
 
 
 
4. Results 
4.1 Differences in Conceptual Knowledge Based on Course of Study 
 
1022  Effandi Zakaria et al. / Procedia Social and Behavioral Sciences 9 (2010) 1020–1024
Table 1 Mean and standard deviation of conceptual knowledge test 
 
 
 
     
  Accounting                                     30.9                               17.6 
  Physical science                        52.3                               17.8 
  Life science                                                                      55.2                               17.4 
  Total                                      41.9                               20.9 
 
 
Table 1 shows the mean and standard deviation of conceptual knowledge test. Descriptive analysis showed that the 
mean for students’ conceptual knowledge of physical science and life Science is almost the same. As shown in 
Table 2, the t-test results give a t-value of –10.275 and a p-value of < 0.05. This indicates a significant difference in 
the conceptual knowledge of students based on course of study. Science students scored higher than accounting 
students did. 
 
 
Table 2 t-test for conceptual knowledge according to discipline of study 
 
Course of study               N                Mean                     std                    t                     p 
 
Accounting           130              30.9                    17.6               –10.275           0.00 
Science            120              53.8                    17.6               
significant at 0.05 alpha level 
 
 
4.2 Relationship between Conceptual Knowledge and Mathematics Achievement 
 
 
Table 3 Correlation between conceptual knowledge and achievement of science students 
 
                                                       N                     r   p 
 
Pearson linear correlation          120                0.829                           0.00 
 
significant at 0.05 alpha level 
 
 
Table 4 Correlation between conceptual knowledge and achievement of accounting students 
 
                                                       N                     r   p 
 
Pearson linear correlation          130     0.648                          0.00 
 
significant at 0.05 alpha level 
 
As  shown  in  Tables  3  and  4,  there  is  a  positive  correlation  between  conceptual  knowledge  and  mathematics  
achievement in both courses of study. 
 
5. Discussion 
 
5.1 Differences in Conceptual Knowledge Based on Course of Study 
 
Discipline of study    Mean           Standard deviation 
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The results indicate that there is a significant difference between the conceptual knowledge of students majoring in 
accounting and that of those majoring in sciences. These findings support the research by Yusoff (2007). She found 
that there were significant differences in algebraic problem solving among students majoring in accounting and 
science at the matriculation level. This study is also consistent with the study of Yusoff and Salleh (2006). Carlson 
(1998), who studied the development of the concept of a function among top students, found that even excellent 
students had misconceptions about the concept of a function. The difference in conceptual knowledge between 
science and accounting students may be due to their experience in mathematics at the secondary school level. 
According to Zakaria and Yusoff (2009), accounting students have a lower score on their entry-level examination 
for the Malaysian Certificate of Education. This is probably one reason why their conceptual knowledge is different 
from students majoring in science. 
 
5.2 Relationship between Conceptual Knowledge and Mathematics Achievement 
 
The results from the analyses reveal that there is a significant relationship between conceptual knowledge and 
mathematics achievement in both courses of study. This finding is supported by Zulnaidi and Zakaria (2010), who 
found a relationship between conceptual knowledge and mathematics achievement. 
 
 
6. Conclusion 
 
On the basis of this study, it was concluded that the conceptual knowledge of accounting students is lower when 
compared to that of science students. In addition, a relationship was found to exist between conceptual knowledge 
and mathematics achievement. This implies that accounting students should be given more attention during their 
matriculation. They require an increased number of teaching hours in order to master the concepts in mathematics. 
Individual attention should be given to weak and low-performing students. An approach with emphasis on student-
centered teaching may need to be adopted in teaching mathematics to accounting students. Teachers should provide 
students with increased opportunities to discover and invent new methods and strategies to solve mathematics 
problems. 
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